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(57)Abstract: 

PROBLEM TO BE SOLVED: To measure the 
concentration change, absolute value or the like of a 
specified absorbing component in a scattering body with 
high space resolution by calculating the change amount 
of absorption coefficient produced between a plurality of 
timing on the basis of the relationship between time 
integrated value of a plurality of measuring signals 
obtained from a plurality of timing and the change 
amount of average optical path length and absorption 
coefficient. 

SOLUTION: Pulse light emitted from a light source 10 

with narrow time width of a predetermined wave length 

is made incident on a position P of the surface of a 

scattering body 2 and the light propagated in the 

scattering body 2 is received 13 on a position Q to be 

converted to an electric signal by a light detector 15. A 

signal detecting section 15 cuts a predetermined time 

region out of a detecting signal by a gate signal from a 

signal processing section 11 to provide a measuring na +u 

signal A calculation section 16 calculates a time integrating value and average optical path 
S from the measuring signal. The calculation section 17 calculates the change amount of 
he Absorption cTeScLLa predetermined portion of the scattering body 2 by two kinds of 

£me values obtained from the m-th and MHh measurement among a plurality of 

TeaTJvlts obtained by measuring in different times and two kinds of average optica, path 

length. 
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[0 0 5 7] 

[»i o] 

e*V = n a2 ~HaX 0°) 
4fc\ #<coKiR*»<D!»ilSl«» (4fcttiH#flS 

m ^ia^os:itt^c^«*ttTv^5 0 Lfcj&so-c, (s) 
Mio)5ta>e>. 
[in] 

A7= ' T in#!^4 (11) 

[0 0 5 8] (KiR^^O*S2e<k«0fffMOJSffl) ±IE 
oTtt»«0f-ec:(OJ:5 4tf«S:«IDiSL-C, XlCT 
[0 0 5 9] 4fc v ffS^-jtKfcSJ: 5t-««FLfcW- 




) #88^10-111238 

[0 0 6 0] *58flfcJ:3«_ba>J: 5*W-»Jtt, h 
«fB (WDfflLBSIB) *«<-t-5i:3SIW»»fB^lR]±^ 
5 0 4*:, ^- h^^-<^>^SrWX«cL-Cfffa!li-5SB 

ct, ^m^mmzmmztiz&fc^^p-tet'fch 

[00 6 1] (^Bfite^O^CDf+III) of|I s & 
X l £ a. 2«-*5*t S««f o»SL»ft ^ sl *5 J: t» S 2^ 

w«watit**aitt«) "C2jft«H-»i-r5»^ a» s i= 

[*1 2] 

^I^J^jt^-Mfl) 5 ^.^) 02.2) 

^sm-So *tt(6)s^e, 
mi 3] 

•JT^M^M-Mia+to^ (13) 

[Si 4] 

*T7TT = -^!)M^^J + ln^ (14) 

a*»&*l5o fc£:U /x x fi^al^/*x^/*a2*^iMal 
^l*x^/*a2*S3S^tt"^*>S 0 £<£>(14)jS;W\ bi/b2 
= lo4 9 2»S^/^v^3tOA*r3t3fta^^LV^ 

HUtH^(7)^(c^L</^5 0 4fc. ««cbi/b 2 «A*f 
^/^*<03»fiS:H»"r5C!:(rJ:oTbi/b2=l ti~ ^ 

Sr*«!lLTbi/b20ttSr«lft-*-5C^%t?#5. K±JC 

a. 1 ^ 1 2 * * ffl v ^ way e, ix 5 ao^fs* 

I T ( X 1 ) *5 i t>* I T ( Z 2 ) ^tt^^ & , KWt^i /x a2 - 

[0 0 6 2] *P*S«fc!BftL T Us. strEtratKo 

[*15] 

^r(^^ JC ) = °^r(Mj,^i)+(l-a)i r (^^2) ( 15 ) 



(11) 
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sumo(5)s:(^Lfcj: o icmfem^mznm'b 

[0 0 6 3] vtt. ^ Xi t x 2 \z. 

[0 0 6 4] 
[*1 6] 

V ~ (e 2 - 8i)[ /-n(^^xt)- ^T2(^ 



(17) 



d <n£§£\ 2 fl.y _h<£> n fflO^gO^^^^t^r^^i-tl- 

[0 0 6 5] (2jfiE2«*W-W) 2S©&tfJSgfl OfcA 
*t-Jfet*aHfc«IB]ffil« -C-mflEro 2 ifcg#ftft-a'J£*T 5 

7)5Sf2&:©J: 5(C/£5o 

[00 6 6] 

[»18] 

■ /nfriVrafri) 

,M« 2 )J Jti{^Ut2(U) 



(18) 



fcfc'U I T lUl>£ lT2(^2)*5i^*LTl(Ms. fxl) t 
LT2(f s- fx2>8u -tH^Jt^ttJESI 1 t 2-?&btl 

xl^ *ta2*^'*^al^ Mxl^Ma2- / 4 x2f*^al^ ^x2^ 
/i a2 *fcliMal^ f x2^ f a 2&3i&£ ( *Xfi"?fc f * (15) 

[0067] {KJBirij»«>a«o3siB»#©w-jB) #e 

«-c«>*«HffiJt <*A*t-*lfttiH£«lilJra*) tt**o 

X^Xh£\<\ o*U, *55§g<7>*jfeliJ:iitf, BAM 

[0 0 6 8] 

[0 0 6 9] jftftW 1 



2©SlOfiSP (XAIttHD «?rJ£©igft;i©+# 

*tT, £0M£frlk0£lTtl&fr2iTO©JfctfcA^ 

£ 1 HI B effHMfrffofc t # QRftjtt&oBft fr£lMI[ 

S 1 ft— fWfcSiVC 1 o©»»:|a|JGlrt**VCV*S. 
[ 0 0 7 0 ] %W. 1 0 H: V^-r-jTyf tf— if «r^ffl 

$tv5„ 4fc, ^/WXtiria^t, 20ps~200psSS(C-f- 
[007 1] 0!5»P>*bfc>"«/W^3fe«:3fe^'1' Kl 

2 fciiUT»««*-T?*>6«a#2o*ifteAJ*snr 

<LT, tifc»a*2fcBlS«^«lff*i»SSlffic 

^ ^ 7 = — Sr^S LTfhS!l*f«!ir A*hT S *» h 



(12) 
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5o 

[0 0 7 2] m#2 0rtJB&e»Lfc#tt. S51E>feA 
UtttP^&BlrOffiiQ (*ttW<ftltt) 

Kl 3T«^ti5 c r;i^t>^lE<fclll«^S*l;i 

[0 0 7 3] m^db^l 512. BtflBO«iffl«**^0f 

SrSfeV^— h-cataufc»*(-». «a#rtlffi<£>»v^ 
*»ayi-5C<S:(c*So £ jt^0>EI3:*3j;tJ*ig4 

[0074] «±<oay^t#^si#ttffi^*ffi. ^J*.tf 

fee 

[0075] mi (omnu 1 6 mtEaisft-s-d^i* 

^fAf-fW) &iR*i-So CORK fufB 

(5)S«-«oX , ^*a3feK*LT*S*"*"So ^LTUUrcD 
fc (nH-l)|HiaofffflJS:#xSo 

[0 0 7 6] ^2£D^ggI51 7tt, mE g £ (ra+l)[EJi 



T, m +1^ *5<J:r>'(9)^:?rffiV^T2SOmifS^3tSS^L 

CD (8) ALT. »a*2(7)«fB^(7?KJR«»0^{k 
^^a(m+l)-^am (SB 1 «T«*U Stl-TOtti 

ff5o ^co£ft, ¥^#&eL T (/* s , 

Bam<z5(8)s:-ca=i/2t uT+^*»ac^»e>*b5o - 

[0 0 7 7] m^UfSMl 8tt, £JUb(OJ:5(-L"C»e> 
[0 0 7 8] _bl5"C«\ lo<Dftfi0V</l';*3te&/BV\fc 

[0 0 7 9] *a# 2 lyfc* TJWrS^SW:* HI 5 
Lftfttf-f Kl 2Oft;b0 ftfti^XKifcStfc 
(09 (a) ) . %-7 T << '^-Itm^^m (B9 

(b) ) , ^v^-^^ijffl-r^^ (8 9 (c) ) v 

B^^^oJz^twfrrtd^itSrAit-rs^ft (SI 9 
(d) ) ft^dS*>5o yfcv^if— Att^#*»af*: 

[0080] »a»2eDrt(BS:B:»e*ufc3t«r*ai-r. 

JfcfiJW::. iSS«llij-r5*-i» (Ho (a)),*7r 
-f'*— SrJflV*5#«fc (S10 (b) ) , 

*«fe (mi o (c) ) *^a<*>* 0 

[0 0 8 1] ^jfe^l2 

±b» i mmmx*, s<;v*yt<o%}jtitm p t *»tfHtt 

**«i:ia«JcUT, (8) — (ll)a;Sr«V>T, K«5^5> . 

•eft So 

[0 0 8 2] H 1 1 tt^W©^«:*IW-*fc»«>* 

fc D «a^ 2 ©aesBfcjjffe^afts ^ ©^/^jtfcAit 

K^flS^E(O^ST*m*2CDrt55Sre®Ufc)t 



(13) 
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toVti&sm (m i ©#A*Mfc«xv* i oymmtM) 

•C«-««rff ofc ir £ ©Ri(Zj$£©SAfr£2Mf 5 
^ffcfi:©fi-S9©£ifSte) ^ktiti. WSL^<om^.<o 

[0 0 8 3] C©fl 2 SQteWtf'tt, tfcSlfr 2 Sr¥fT 
<&^otfSfll©1$«g15 3 0/45fcSo otD, ?U§© 

± 5 tmfLW 2 iffc < to L-ctfio-r So ^<oii 
tee (awsc) tymmm. (3t%m «r«taff»-»o 

T!^8LT^S$*Tf+m-Sfcft©^2ro^«gB3 1 
7j5^itTfc5„ *LT, r ©& 2 ©tfMafgffi 3 1 
g{£B£3S-r{£Bff ^a*SHt: <b ft> C (OffiBW-^-tt^^ 

KttftftSiRS 1 9 ^SStt-C*) 9 * ig:fcj3rffi©»ft©'< 
/W^)tz5?31^-C#-5 i 5l-LTfcS„ *©ffc©gB#tt:* 
HufBcofl i jtfj£#| ©3£fi© t © t m U -Cfe S„ 

[oo84] r. ©si 2 %mm<r>mn. 1 -en. guiey— h 

loOftA#flfcea»'b3fc£A#tU 2 oa_h©3t&ttitS: 
BTI^S$fcS^fil$#£«JTe»ft&«tti1-SC: i: t>T*# 

So 

[0 0 8 5] ^«5#l| 3 

Jf©±5fc*&#2fi^i**ott&;ft,5. Bl2«f»-C 
RHME#fcflV*fc. r ©SB 1 ©«*£-?«. M#2t 

5 n «©&* \\~x n <os<A-xy£&m v \ nam © (17) 

»D0«^«**ri(rttl© (17) *UJE-3v vC»W*-5*» 
6,, ^^©ftAltfig GfeAJiA) fcfttfefctiteB 
©tt^WMRtt*flsL"Ct>J:v\ 0*5, 

wif&om 2 xttflrcrnKSLtt: 2 & sm\mA,-vytAkt& 

LfcjJS, J&3 3lffiWT?t±£©J:5fcfMRttfcv\ ^©a 



[0 0 8 6] 3fe2Sl 0i~l OnttW— 1f— *Vaj-— K& 
if Sr«£ffl U Aft S n 8©ttS0^;*%fcJDi&fc:£& 
-fS. rrogg N *Ii 0i~i o n ©38S*-i' s^fiff 
*ftHft|Sl l«»feOflHJ-C*!lfP*il«. XSRl 0i~l 
O n a»e>©/<yWX#fi-g*3&2 0-C-g-JS^^, ##-f K 

1 2 *a l t $tmtt&X'h 5 2 ©01® k aw $ ^ 
[0 0 8 7] Kl 2 ttfea^2 komv&mti. 
r±. mi2Hkwkmm\zzti&jz< tt. -©^rat-®: 

row 7 =-*#© * LTH*»*icMf-t-a 

a»6>W6>IBHiHt*CftV\ Sfc, SciLfr2W^ffiSI+i8S 

[0088] ScSLfr 2 rortSBfceiSLfcftra:. IWE*X 
Wtt«fcKil#«o«aW!:«v^fcMWf-f Kl 3T?S?t$^ 

^#WSyBLTi>J:v\ 3fcff-f Kl 3ft»g>«>3feflr-i?-M£E 

[0 0 8 9] m^2»i, WIH02SIJS^^K«(::, « 

t Srl^ffl Lr^§*sfcfcro^ 2 ro^fiiSB 3 1 asiatt 
TfeSo *Lt, rro^2roS««lfii3 i*>feB, ^Sffi 
B^S-r^Bft-^as^f,^, rro&Bm-§-ti^^|2& 

SSlcfiJfliSnSo 

[009 0] *ttttll5 1 4 ttlME©t*tJe*i/©«ft©* 

■§-Srtu*-fSo *»a»i 4 ttm ^m-^tifflf*© 

^-fyJ-'-K, PIN7*h^^-K, 

t«ti*-e*«. 3bBWrtli 4©a*«c|Ruria, »f" 

li, i§5ftm©7fe«feWSSrffiffl-rSo $&icr±« >t^-SrW- 

[0 0 9 1] flHHftHttl 5tt, WIB©^tafa-§-*>P>^f 
^©^ra«Sr§J!?WLT, «S«*fcUJAi-*. @?S© 

9 w-rfc*©^- h WH*flre*i9ff in? 
3s^rs. ssiRMW»*ttiwa* , >- bfli*©«»Dii« (y- 



(14) 
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H*IW«rS<i-*i:»^2 a J: 9 j£t^g|5#££*iL 
[0 09 2] Jg 1 ro^#g(5 1 6 »4, HulESiJ^f ^P>^f 

-fAf-fM) was-*-*) 5. JF*S 

*^L T f4mffE(5)i«:i^oT?g»-t--5„ f2©iIS 

1 7(4, swB©«-»i-c#e>^na©swE«?wjar^iii 

*L5(n-l)flBHO»il!lri^<oaiftS:8d|-r5. ZtlbV 

ft*A9tt, % i at** 2 ©stnt»iiiia*jaA/*f^-f * 
n n > if a - * * ir fi^ai-Uff * n s„ 

[0 0 931 -?: Lt> mi15«S2<DlSP^3 lldio-ca'J 

StlS^IE^ 1 8 (4, W-hroj; 
[0094] -hsEfc>#£\ nffiroSS^^V^JtSrJHJSfc 

[0 0 9 5] H 1 2-C(i»gLft:2£l5tf3£?Ti£i* 

ottiv^, fcfc'U CW4§-£KI4, m 2 co^tga 3 1 

[0 0 9 6] ^jfeffjU 

^4HJfi^JSr^1-4>ro-C % fcft#2ro8frErtroKilsufc# 
fcf&oT;fe3££*L3. Bl3 0f-Cf4, iffifSSS 1 Sft8£0iJ 

Kii>*>5H5, mmm2mmm\z.t)*faz>mi i, uresf 

AliA^W^/i^ftSrfflVS. tit, t9tH(0(17)S:S: 



f±, *A^ffiBt^W®;B©^iaei^-co^-eriwiB 
*3SWmJ:<«fc#iJftfcfe5#. M£tt*ttlK»ft 

[0097] «HK^-?*>sit3Lfr2tt. fta.&2*jR 

twimmm^3 2<o^mt^ma-a^>^7^~^ 

3 3dSfS«>bix, ffcSL#2£@3£Lfc*£lEl*G$«gP3 

i3**)lkDttrrr*>5. ^.nmtsmma 2t"htts s& 

»Si£gi5 2 2 icftft £ *vc» WJIftoiHftflfelQHA £ #l 

[0 0 9 8] *8Ri ottP— V—ttJUr— Ft£i?&mm 
LTi&*©SfcS2«©^Vi^#£3§£U ifcftiiO&« 
1 9tt«nE2a»/^^3tS:5;s:fc«ID**.TiKa5* 
5. 0<D$§«*5.fctfifcgl5!l&Sl 9oD!l^ 

tt±v\ *fc, 2@«>iSSK>^^3feSrlM^tA5fr 

[0 0 9 9] SES^JSISI 9d»femfc^^3ttt, #7 
2SraLTtfa!l*f«i-C*>5«i:SLfr2Sr^tfi2 ; 
tff ^*t3 3K>^MlcAW^tl,5„ 

^#3 311, fEl^W(-*3^TKI-^fct>ro-C 
fc5. »afr2 b4^?7^-xtt3 3(Ortgi5Sre»b 

^-f K 1 3 -e§3fe ^ tu5„ 3fe^-< K 1 3 *» f> K>3feft^-(i 
2icS«0*tttaSl 4 fc^t!6»ix5. 
[0 10 0] 3t^ffi*l 4ttMia»2a<OStg<O^W-§- 

[oioi] ft^mi 5i±, m&to&mfHirfrbm 
njtfcftoy- hft#t4^#«!.as5 lit 



(15) 
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Sr*<-r*btfffiKi»««^rRi±-r*. a±0>ate«#«> 

[0102] » 1 £>8i£«B 1 6 tt, fulBS'i^f 

tlj 2 ^ 2«OijfE5FJS*KfiL T ii: l T2 ^ *3irjf2a 
[0 10 3] cft&^St*4&3BW\ »lXt^Jg2<oSl* 
[0104] tfcM. ffi|B[ElC«filffi 3 2 ^S^CO^/c 

JR*»«>»ieS:iK*-f--5- » 3 <£>flt*«5 2 2 

[0 10 5] S^IESWl 8fi. 5KL"C#e> 

%mm&t LT**s>-5v^iiEft-r5o **** -his^K 
[0106] £fc. ita^Hifi^J-ctt^^^^t^JtAl* 

[0 10 7] 



[01] *affrt»*e«Lfc3fc J F-<?>JR*S:^'r*S:BI 
[0 2] *J8W(-^^5aiJ^«-S- (^ttiLfdf^) £ 

[03] (a) (b) tt-tn^etb-eooaiL^pairK- 

[04] (a) &t>* (b) Ji-ttb-e*Lail)ttlL^>f 5 V 

^^w-«**x*»» (*a*rt*>»$w 

[0 5] *^P^(C^^^5SlHJS^£O^B6O«^«l!f§0 
[06] ^^?*Vl/TkX*%*#v}£^<nW9L**<9 h 

[0 7 ] a«^«**#5fc«)^ft&o**i£**i-*S;ig-c 

[08] 0 7(c^-r*&(wJ:6m^ffi^^^- Mf 

% t ay j£« * ^ sr^-rR^ia -c *> a 0 

[0 9] (a) - (d) fi-ttb^Ptt. Raft:^tf>3fcA*t 
*2feS:»r«Kia-C*>S. 
[010] (a) - (c) ti-tti-Pix, 

[011] *3swtw^^»2^j6flT!iois«^**«e 

[012] **M(i^^5*3|llfi««(03SBo«^«ie 
[013] 4 HW^gS^MftiS 

[«F»<oH!lW] 

i -»iRfl!f«w-aja«, 2-«a«s 2a-»a#rt» 

<7>SI 1 0>ffl5$h 2 b-»ca»:rt«l50K2(OSB^ 10, 

io r -io n -m i l-ft-^aaffl, 12, i3- 

*^>f K\ 14-3t«ttlS, 1 5-fS»«mif8, 16-* 

Il^SS95, 1 7»JB2<DttJf». 18 

19 2 0-^8», 2 1-«fI{R 

2 2-gl3 4>Si*SB, 3 0-»lO««a5, 3 1- 

m2<Dmmu, 3 2-emehb&». 33-^^7*- 
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